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this is effected at the end of this chapter, and in the meantime
proceed to discuss the effects produced by these tubes when
moving through a dielectric.

8.] In order to be able to fix the state of the electric field at any
point of a dielectric we shall introduce a quantity which we shall
call the 'polarization5 of the dielectric, and which while mathema-
tically identical with Maxwell's {displacement' has a different
physical interpretation. The 'polarization' is defined as follows :
Let A and B be two neighbouring points in the dielectric, let a
plane whose area is unity be drawn between these points and at
right angles to the line joining them, then the polarization in
the direction AB is the excess of the number of the Faraday
tubes which pass through the unit area from the side A to the
side B over those which pass through the same area from the
side B to the side A. In a dielectric other than air we imagine
the unit area to be placed in a narrow crevasse cut out of the di-
electric, the sides of the crevasse being perpendicular to AS.
The polarization is evidently a vector quantity and may be
resolved into components in the same way as a force or a velo-
city; we shall denote the components parallel to the axes of
a;, 2/, z by the letters/, g, h; these are mathematically identical
with the quantities which Maxwell denotes by the same letters,
their physical interpretation however is different.

9.] We shall now investigate the rate of change of the compo-
nents of the polarization in a dielectric. Since the Faraday tubes
in such a medium can neither be created nor destroyed, a change
in the number passing through any fixed area must be due to the
motion or deformation of the tubes. We shall suppose, in the
first place, that the tubes at one place are all moving with the
same velocity. Let u, v, w be the components of the velocities
of these tubes at any point, then the change in/, the number
of tubes passing at the point a?, y, z, through unit area at right
angles to the axis of x, will be due to three causes. The first of
these is the motion of the tubes from another part of the field
up to the area under consideration; the second is the spreading
out or concentration of the tubes due to their relative motion;
and the third is the alteration in the direction of the tubes due
to the same cause.

Let 8X/ be the change in / due to the first cause, then in
consequence of the motion of the tubes, the tubes which at the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